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SECTION 16570 - DIMMING CONTROLS
Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

Adjust list below to suit Project.

1. Manual, modular dimming controls.

2. Integrated, multipreset, modular dimming controls.

3. Multichannel, remote-controlled dimmers.

4. Remote-controlled dimming stations.

5. Manual switches and plates.

B. Related Sections include the following:
List below only products and equipment that the reader might expect to find in this Section but are specified elsewhere.

1. Division 16 Section "Wiring Devices" for wall-box dimmers and manual light switches.

2. Division 16 Section "Lighting Control Devices" for time switches, photoelectric switches, occupancy sensors, and multipole contactors.

1.3 DEFINITIONS

Retain acronyms and terms that remain after this Section has been edited.

A. Channel:  A fixture or group of fixtures controlled simultaneously as a single entity.  Also known as a "zone."

B. Fade:

1. Fade Override:  The ability to temporarily set fade times to zero for all lighting scenes.

2. Fade Rate:  The time it takes each channel to arrive at the next scene, depending on the degree of change in lighting level.

3. Fade Time:  The time it takes a channel to fade from one lighting scene to another.

C. LED:  Light-emitting diode.

D. NRTL:  Nationally recognized testing laboratory.

E. Scene:  The lighting effect created by adjusting several channels of lighting to the desired intensity.

F. Wall-Box Dimmer:  A self-contained dimmer that fits into a switch box.

1.4 SUBMITTALS

A. Product Data:  For each type of product indicated.

1. For dimming controls, include dimensions, features, characteristics, and ratings.

2. Device plates and plate color and material.

3. Ballasts and lamp combinations compatible with dimmer controls.

4. Sound data including results of operational tests of dimming controls.

5. Operational documentation for software and firmware.

B. Shop Drawings:  Detail assemblies of standard components, custom assembled for specific application on Project.  Indicate dimensions, weights, arrangement of components, and clearance and access requirements.

1. Include elevation views of front panels of control and indicating devices and control stations.

2. Wiring Diagrams:  Power, signal, and control wiring.

Retain paragraph below if products have critical features needing hands-on appraisal.

C. Samples for Initial Selection:  For units with factory-applied color finishes and technical features for flush-mounting, dimming control station faceplates.

Delete paragraph above if colors are preselected and specified or scheduled.  Retain first paragraph below with or without above.

D. Samples for Verification:  Manufacturer's standard sizes for flush-mounting, dimming control station faceplates.

E. Operation and Maintenance Data:  For dimming controls with remote-mounting dimmers to include in emergency, operation, and maintenance manuals.  In addition to items specified in Division 1, include the following:

1. Software manuals.

2. Adjustments of scene preset controls, adjustable fade rates, and fade overrides.

3. Operation of adjustable zone controls.

4. Testing and adjusting of panic and emergency power features.

F. Warranties:  Special warranties specified in this Section.

1.5 QUALITY ASSURANCE

Retain first paragraph below if devices specified in this Section are to function with low-voltage lighting controls.

A. Source Limitations:  Obtain dimming controls from a single source with total responsibility for compatibility of lighting control system components specified in this Section, and in Division 16 Section "Lighting Control Devices."

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

C. Comply with 47 CFR 15, Subparts A and B, for Class A digital devices.

D. Comply with NFPA 70.
1.6 COORDINATION

Retain this Article if devices specified in this Section are to be interconnected with systems specified in other Sections.  Edit to refer to relevant Section titles.

A. Coordinate features of devices specified in this Section with systems and components specified in other Sections to form an integrated system of compatible components.  Match components and interconnections for optimum performance of specified functions.  Include coordination with the following:

Edit subparagraphs below to reference only Sections in this Project.

1. Division 16 Section "Lighting Control Devices."

1.7 WARRANTY

When warranties are required, verify with Owner's counsel that special warranties stated in this Article are not less than remedies available to Owner under prevailing local laws.  Coordinate with Division 1 Section "Product Requirements."

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of dimming controls that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Damage from transient voltage surges.

Verify available warranties for units and components and insert number below.

2. Warranty Period:  Cost to repair or replace any parts for five years from date of Substantial Completion.

3. Extended Warranty Period:  Cost of replacement parts (materials only, f.o.b. the nearest shipping point to Project site), for ten years, that failed in service due to transient voltage surges.

1.8 EXTRA MATERIALS

Extra materials may not be allowed for publicly funded projects.

A. Furnish extra materials described below, before installation begins, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

Revise subparagraphs below to suit Project.

1. Dimmer Modules:  Full-size units equal to 5 percent of amount installed for each size indicated, but no fewer than 5 units.

2. Fuses:  Equal to 3 percent of amount installed for each size installed, but no fewer than three.
PART 2 -  PRODUCTS

2.1 MANUFACTURERS

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.

Edit this Article with other Part 2 articles in which manufacturers are named.  See Division 1 Section "Product Requirements" for an explanation of the terms "Available Manufacturers" and "Manufacturers" and the effect these terms have on "Comparable Product" and "Product Substitution" requirements.

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.

2.2 GENERAL DIMMING DEVICE REQUIREMENTS

A. Line-Voltage Surge Suppression:  Factory installed as an integral part of 120- and 277-V ac, solid-state dimmers and control panels.

Retain subparagraph below to allow Contractor the option of providing field-mounting surge protection.

1. Alternative Line-Voltage Surge Suppression:  Field-mounting surge suppressors that complies with UL 1449 and with IEEE C62.41, for Category A locations.

Verify that products described in subsequent Part 2 articles and associated products specified in other Sections are compatible components so there is no specified contradiction with first paragraph below.  See Editing Instruction No. 2 in the Evaluations.

B. Compatibility:  Dimming control components shall be compatible with other elements of lighting fixture types, ballasts, transformers, and lighting controls.

C. Dimmers and Dimmer Modules:  Comply with UL 508.

1. Audible Noise and Radio-Frequency Interference Suppression:  Solid-state dimmers shall operate smoothly over their operating ranges without audible lamp or dimmer noise or radio-frequency interference.  Modules shall include integral or external filters to suppress audible noise and radio-frequency interference.

Coordinate subparagraph below with Drawings.

2. Dimmer or Dimmer-Module Rating:  As indicated, but not less than 125 percent of connected load.

D. Panic Switch:  Include where indicated or required by authorities having jurisdiction.  Switch operation overrides dimmer settings and restores lights on connected output circuits to full brightness regardless of settings.

2.3 MANUAL, MODULAR DIMMING CONTROLS

Coordinate first paragraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" for nonproprietary and delete for semiproprietary specifications.

A. Manufacturers:

1. Leviton Mfg. Company, Inc.

2. Lightolier Controls; a Genlyte Company.

3. Lithonia Lighting.

4. Lutron Electronics Co., Inc.

5. The Watt Stopper
B. Description:  Factory-fabricated equipment providing manual dimming control consisting of a wall-box mounted master station and indicated number of wall-box remote stations.  Integrate controls and dimmers for mounting in one-, two-, or three-gang wall box under a single wall plate.

1. Surge Suppression:  Factory-installed, line-voltage suppression for master station.

2. Device Plate:  Style, material, and color shall comply with Division 16 Section "Wiring Devices. 

C. Fluorescent Dimmer:  Suitable for operating electronic ballasts specified with the lighting fixtures.

1. Master Station:

a. Class 1, low-voltage controls.

b. Manual intensity-control slider ranging from instant on, to a set lighting level, to off.

c. Preset Switch:  On position turns master station to its set lighting level, and off position turns master station off.

d. LED indicator that is lighted when off.

2. Remote Station Switch:  On position turns master station to its set lighting level, and off position turns master station off.

D. Incandescent Dimmer:  Suitable for controlling incandescent lamps at line voltage.

1. Master Station:

a. Push button for on and off, manual intensity-control slider ranging from off to a set lighting level.

b. Preset Switch:  On position turns master station to its set lighting level, and off position turns master station off.

c. LED indicator that is lighted when off.

2. Remote Station Switch:  On position turns master station to its set lighting level, and off position turns master station off.

E. Dimmers for Transformer-Based Lighting:  Suitable for controlling low-voltage, neon, cold-cathode, incandescent, or quartz-halogen lighting.

1. Master Station:  For controlling primaries of transformers.

a. Line-voltage controls.

b. Manual intensity-control slider ranging from instant on, to a set lighting level, to off.

c. Preset Switch:  On position turns master station to its set lighting level, and off position turns master station off.

d. LED indicator that is lighted when off.

2. Remote Station Switch:  On position turns master station to its set lighting level, and off position turns master station off.

2.4 INTEGRATED, MULTIPRESET, MODULAR DIMMING CONTROLS

Coordinate first paragraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" for nonproprietary and delete for semiproprietary specifications.

A. Manufacturers:

1. Leviton Mfg. Company, Inc.

2. Lightolier Controls; a Genlyte Company.

3. Lithonia Lighting.

4. Lutron Electronics Co., Inc.

5. Strand Lighting.

6. The Watt Stopper
B. Description:  Microprocessor-based, solid-state controls.

1. Operation:  Automatically changes variable dimmer settings of indicated number of channels simultaneously from one preset scene to another when a push button is operated.

2. Each system includes a master control and remote controls.

3. Each channel shall be configurable to control the following:

Retain applicable lighting types from first three subparagraphs below.  Add special lighting equipment after verifying that dimmers are available for this equipment.

a. Fluorescent lamps with electronic ballasts.

b. Incandescent lamps.

c. Low-voltage incandescent lamps.

4. Memory:  Retain presets and fade settings through power failures for at least seven days by retaining physical settings of controls or by an on-board, automatically recharged battery.

C. Master Station:  Contains control panel and indicated number of control and dimmer modules.

1. Controls and commands for adjustment of each dimmer-channel setting for each scene change from one preset scene to another.

a. Master channel raises and lowers lighting level.

b. Adjustable fade rate for each scene from zero fade to one hour.
2. Rear illuminate all scene-select buttons.

3. Show lighting-level setting and fade-rate setting graphically using LEDs or backlighted bar- graph indicator.

4. Mounting:  Single, flush-mounting wall box with manufacturer's standard faceplate.

D. Remote-Control Stations:

1. Numbered push buttons to select scenes.

2. Off switch to turn master station off.

3. On switch turns all scenes of master station to full bright.

4. Control Wiring:  NFPA 70, Class 1 or 2.

5. Mounting:  Single, flush-mounting wall box with manufacturer's standard faceplate.

2.5 MULTICHANNEL, REMOTE-CONTROLLED DIMMERS

Coordinate first paragraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" for nonproprietary and delete for semiproprietary specifications.

A. Manufacturers:

1. Leviton Mfg. Company, Inc.

2. Lightolier Controls; a Genlyte Company.

3. Lithonia Lighting.

4. Lutron Electronics Co., Inc.

5. Strand Lighting.

6. The Watt Stopper
B. Description:  Microprocessor-based, solid-state controls.

1. System shall consist of control stations and a separately mounted dimmer cabinet.

2. Operation:  Automatically changes variable dimmer settings of indicated number of channels simultaneously from one preset scene to another when a push button is operated.

3. Each system shall include a master control and remote controls.

4. Each channel shall be configurable to control the following:

Retain applicable lighting types from first three subparagraphs below.  Add special lighting equipment after verifying that dimmers are available for this equipment.

a. Fluorescent lamps with electronic ballasts.

b. Incandescent lamps.

c. Low-voltage incandescent lamps.

5. Memory:  Retain presets and fade settings through power failures for at least 90 days by retaining physical settings of controls or by an on-board, automatically recharged battery.

First two paragraphs and associated subparagraphs below describe functions of control stations associated with digital controls that coordinate with "Digital Control Network" Paragraph further below.  To change the controls protocol, first edit "Digital Control Network" Paragraph, then edit titles and content of first two paragraphs and associated subparagraphs.

C. Master Digital Network Control Station:

1. Controls and commands for adjustment of each dimmer-channel setting for each scene change from one preset scene to another.

a. Master channel raises and lowers lighting level.

b. Adjustable fade rate for each scene from zero fade to one hour. 
c. On and off scene controls for non-dim channel contactors.

d. Emergency control push button to bypass all controls, turning all dimmers to full bright and turn on non-dim channel contactors.

e. Master on and off switch; off position enables housekeeping controls.

f. Housekeeping controls to turn on selected lighting fixtures for housekeeping functions.

2. Rear illuminate all scene-select buttons.

3. Show lighting-level setting and fade-rate setting graphically using LEDs or backlighted bar- graph indicator.

4. Mounting:  Single flush-mounting wall box with manufacturer's standard faceplate.
Add submaster panels if required.  For integrated, remote-controlled dimmers, submasters may have all or some of the controls of the master.

D. Submaster Digital Network Control Stations:

1. Numbered push buttons to select scenes.

2. Off switch to turn master station off.
3. On switch turns all scenes of master station to full bright.

4. Control Wiring:  NFPA 70, Class 1 or 2.

5. Mounting:  Single, flush-mounting wall box with manufacturer's standard faceplate.
Edit temperature and relative humidity to different design conditions of air-conditioning system.  Coordinate with mechanical designer.

E. Dimmer Cabinet:

1. Factory wired and suitable for the following ambient conditions:

a. Temperature:  60 to 95 deg F (15 to 35 deg C).

b. Relative Humidity:  10 to 90 percent, noncondensing.

c. Filtered air supply.

2. Dimmer Cabinet Assembly:  NRTL listed and labeled.

3. Plug-in type, modular, and accepting dimmers of each specified type in any plug-in position.

4. Control Voltage:  24- or 10.6-V dc.

5. Integrated Fault-Current Rating:  10,000-A RMS symmetrical.

F. Dimmers:  Solid state, with silicon-controlled rectifiers.

See Editing Instruction No. 3 in the Evaluations for discussion of solid-state dimmer characteristics.

1. Primary Protection:  Magnetic or thermal-magnetic circuit breaker, also serving as the disconnecting means.

2. Dimmer response to control signal shall follow the "Square Law Dimming Curve" specified in IESNA's "IESNA Lighting Handbook."

3. Dimmed circuits shall be filtered to provide a minimum 350-microsecond current-rise time at a 90-degree conduction angle and 50 percent of rated dimmer capacity.  Rate of current rise shall not exceed 30 mA/microsecond, measured from 10 to 90 percent of load-current waveform.

4. Protect controls of each dimmer with a fuse.

G. Non-dim modules shall include relays with contacts rated to switch 20-A tungsten-filament load at 120-V ac and 20-A electronic ballast load at 277-V ac.

Below is an example of digitally controlled dimming.  Revise to suit Project if control choice is analog (dc voltage) or multiplex (converting multiplex to analog at each dimmer).

H. Digital Control Network:

1. Dimmers shall receive digital signals from digital network control stations that are linked to the dimmer cabinet with a common network data cable.

2. Functions of digital network control stations shall be set up at the dimmer cabinet's electronic controls that include indicated number and arrangement of scene presets, channels, and fade times.

See Editing Instruction No. 4 in the Evaluations for discussion of emergency power requirements.

I. Emergency Power Transfer Switch:  Factory prewired and pretested to automatically transfer load circuits from normal to emergency power supply when normal supply fails, and complying with UL 1008.

1. Transfer from normal to emergency supply when normal supply voltage drops to 55 percent or less.

2. Retransfer immediately to normal on failure of emergency supply and after an adjustable time-delay of 10 to 90 seconds on restoration of normal supply while emergency supply is available.

3. Integrated Fault-Current Rating:  10,000-A RMS symmetrical.

4. Test Switch:  Simulate failure of normal supply to test controls associated with transfer scheme.

2.6 MANUAL SWITCHES AND PLATES

Coordinate use of manual switches below with required control and override functions.  Coordinate with occupancy sensor applications where used.  Coordinate with switch and wall-plate finish Specifications in Division 16 Section "Wiring Devices" and with dimmer control wall-plate finish Specification in Division 16 Section "Dimming Controls."

A. Switches:  Modular, momentary push-button, low-voltage type.

1. Color:  White, unless otherwise indicated.

Delete first two subparagraphs below if not applicable.

2. Integral Pilot Light:  Indicate when circuit is on.  Use where indicated.

3. Locator Light:  Internal illumination.

4. Wall Plates:  Match those specified in Division 16 Section "Wiring Devices" for materials, finish, and color.  Use multigang plates if more than one switch is indicated at a location.

5. Legend:  Engraved or permanently silk-screened on wall plate where indicated.  Use designations indicated on Drawings.

2.7 CONDUCTORS AND CABLES

A. Wiring to Supply Side of Remote-Control Power Sources:  Not smaller than No. 12 AWG, complying Division 16 Section Conductors and Cables."

B. Classes 2 and 3 Control Cable:  Multiconductor cable with stranded copper conductors not smaller than No. 18 AWG, complying with Division 16 Section "Conductors and Cables."

C. Class 1 Control Cable:  Multiconductor cable with stranded copper conductors not smaller than No. 14 AWG, complying with Division 16 Section "Conductors and Cables."

D. Install unshielded, twisted-pair cable for control and signal transmission conductors, complying with Division 16 Section "Voice and Data Communication Cabling."

PART 3 -  EXECUTION

3.1 WIRING INSTALLATION

Coordinate this Article with Drawings.  Delete first paragraph if wiring method for lighting control devices is specified in Division 16 Section "Raceways and Boxes."

A. Wiring Method:  Comply with Division 16 Section "Conductors and Cables."  Minimum conduit size shall be 1/2 inch (13 mm).

B. Wiring within Enclosures:  Bundle, lace, and train conductors to terminal points.  Separate power-limited and nonpower-limited conductors according to conductor manufacturer's written instructions.

C. Install field-mounting, transient voltage suppressors for lighting control devices in Category A locations that do not have integral line-voltage surge protection.

D. Size conductors according to lighting control device manufacturer's written instructions, unless otherwise indicated.

E. Splices, Taps, and Terminations:  Make connections only on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

F. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

3.2 IDENTIFICATION

A. Identify components and power and control wiring according to Division 16 Section Electrical Identification.
B. Label each dimmer module with a unique designation.

3.3 FIELD QUALITY CONTROL

Retain first paragraph below to require a factory-authorized service representative to perform, or assist Contractor with, field inspections, tests, and adjustments.  Retain one of two options to suit Project; delete both to require only an inspection before field testing.

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, test, and adjust field-assembled components and equipment installation, including connections, and to assist in field testing.  Report results in writing.

B. Perform the following field tests and inspections and prepare test reports:

Retain subparagraphs below with paragraph above.  Edit to suit Project.  Delete subparagraphs if testing will be performed by Owner-engaged testing and inspecting agency.

1. Continuity tests of circuits.

2. Operational Test:  Set and operate controls to demonstrate their functions and capabilities in a methodical sequence that cues and reproduces actual operating functions.

a. Include testing of dimming control equipment under conditions that simulate actual operational conditions.  Record control settings, operations, cues, and functional observations.

3. Emergency Power Transfer:  Test listed functions.

C. Remove and replace malfunctioning dimming control components and retest as specified above.

D. Test Labeling:  After satisfactory completion of tests and inspections, apply a label to tested components indicating test results, date, and responsible agency and representative.

E. Reports:  Written reports of tests and observations.  Record defective materials and workmanship and unsatisfactory test results.  Record repairs and adjustments.

3.4 DEMONSTRATION

Services covered in this Article are optional; retain if Project warrants.  Coordinate with Division 1 training requirements.  If Project includes programmable lighting controls, coordinate with testing of that system.

A. Coordinate demonstration of products specified in this Section with demonstration requirements for low-voltage, programmable lighting control system specified in Division 13 Section "Lighting Controls."

B. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain dimming controls.  
END OF SECTION 16570
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